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$m$ $M=\{1,2, \ldots, m\},$ $n$ $S_{j}\subseteq M(i\in$
$N=\{1,2, \ldots, n\})$ $Cj(>0)$ $M$ $i\in M$
1
$a_{ij}$
$i$ $S_{j}$ $a_{ij}=1$ , $a_{ij}=0$
$S_{j}$ $xj=1$ , $xj=0$ 0-1
0-1
$\min.$
$z(x)= \sum_{j.\in N}$ cjxj
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$x$ $x$







$\min. \tilde{z}(x)=\sum_{j\in N}c_{j}x_{j}+\sum_{i\in M}w_{i}^{+}y_{i}^{+}+\sum_{i\in M}w_{i}^{-}y_{i}^{-}$
s.t.
$\sum_{j\in N}a_{ij}x_{j}-y_{i}^{+}+y_{i}^{-}=1,$
$i\in M$ , (2)
$x_{j}\in\{0,1\}, j\in N,$
$y_{i}^{+}, y_{i}^{-}\geq 0, i\in M.$
$x\in\{0,1\}^{n}$ $y_{i}^{+},$ $y_{i}^{-}$ $y_{i}^{+}(x)= \max\{\sum_{j\in N}a_{ij^{X}j}-1,0\},$








$\tilde{z}(x)\geq z(x^{*})$ $w_{i}^{+},$ $w_{i}^{-}$ $\alpha(0<\alpha<1)$
$w_{i}^{+},$
$w_{i}^{-}$
$w_{i}^{+} arrow w_{i}^{+}+\frac{z(x)-\tilde{z}(x)}{\sum_{i\in M}(y_{i}^{+2}+y_{i}^{-2})}\cdot y_{i}^{+} i\in M,$
$w_{i}^{-} arrow w_{i}^{-}+\frac{z(x)-\tilde{z}(x)}{\sum_{i\in M}(y_{i}^{+2}+y_{i}^{-2})}\cdot y_{i}^{-} i\in M.$
(3)
$x$ 1 1
1 $xj=0arrow 1$ $xJ=1arrow 0$
2
1 $x$
$=0arrow 1$ $x’$ $x$ $\triangle\overline{z}_{j}^{\uparrow}(x)=\tilde{z}(x’)-\tilde{z}(x)$
$Xj=1arrow 0$ $\triangle\tilde{z}_{j}^{\downarrow}(x)$ $\Delta\tilde{z}_{j}^{\uparrow}(x)<0,$
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$x_{j}=0$ $j$ $\triangle\tilde{z}_{j}^{\uparrow}(x)$ $i$ $=0arrow 1$
$\Delta\tilde{z}_{j}^{\downarrow}(x)<0,$ $xj=1$
$i$ $\triangle\tilde{z}_{j}^{\downarrow}(x)$ $j$ $=1arrow 0$
$x$
$x’\in$ $NB$ $(x)$ a $\Delta\tilde{z}_{j}^{\uparrow}(x)$ ,
$\Delta\tilde{z}_{j}^{\downarrow}(x)$ $i$ $s_{i}(x)= \sum_{J\in N}a_{ij^{X}j}$
$\triangle\tilde{z}_{j}^{\uparrow}(x) = c_{j}+\triangle p_{j}^{\uparrow}(x)+\triangle q_{j}^{\uparrow}(x)$ ,
$\Delta\tilde{z}_{j}^{\downarrow}(x) = -c_{j}+\Delta p_{j}^{\downarrow}(x)+\Delta q_{j}^{\downarrow}(x)$ ,
$\triangle p_{j}^{\uparrow}(x) = \sum w_{i}^{+}(\max\{(s_{i}(x)+1)-1,0\}-y_{i}^{+}(x))$ ,
$\triangle q_{j}^{\uparrow}(x) = \sum^{i\in S_{j}}w_{i}^{-}(\max\{1-(s_{i}(x)+1), 0\}-y_{i}^{-}(x))$ , (4)
$\triangle p_{j}^{\downarrow}(x) = \sum^{i\in S_{j}}w_{i}^{+}(\max\{(s_{i}(x)-1)-1,0\}-y_{i}^{+}(x))$
,
$\triangle q_{j}^{\downarrow}(x) = \sum_{i\in S_{j}}^{i\in S_{j}}w_{i}^{-}(\max\{1-(s_{i}(x)-1), 0\}-y_{i}^{-}(x))$ ,
$i$ $s_{i}(x)$ $i\in N$
$\triangle\tilde{z}_{j}^{\uparrow}(x),$ $\triangle\tilde{z}_{j}^{\downarrow}(x)$ $O(|S_{j}|)$ $x_{j}=0arrow 1$
$x$ $X’$ $i\in S_{j}$ $s_{i}(x’)=s_{i}(x)+1$
$O(|S_{j}|)$ $Xj=1arrow 0$
$i\in S_{j}$ si $(x’)=s_{i}(x)-1$
$\triangle p_{j}^{\uparrow}(x),$ $\triangle q_{j}^{\uparrow}(x),$ $\triangle p_{j}^{\downarrow}(x),$ $\triangle q_{j}^{\downarrow}(x)$
$i\in N$ $\triangle\tilde{z}_{j}^{\uparrow}(x),$ $\triangle\tilde{z}_{j}^{\downarrow}(x)$ $O(1)$
$x_{j}=0arrow 1$ $x$ $x’$ $i\in S_{j}$
$s_{i}(x’)=s_{i}(x)+1,$ $y_{i}^{+}(x’)= \max\{s_{i}(x’)-1,0\},$ $y_{i}^{-}(x’)= \max\{1-s_{i}(x’), 0\}$
$k\in N_{i}=\{i\in N|a_{ij}=1\}(i\in S_{j})$ $\Delta p_{k}^{\uparrow}(x),$ $\Delta q_{k}^{\uparrow}(x)$
$\triangle p_{k}^{\uparrow}(x’)=\triangle p_{k}^{\uparrow}(x)+$ $\sum$ $w_{i}^{+} \{(\max\{(s_{i}(x’)+1)-1,0\}-y_{i}^{+}(x’))-(y_{i}^{+}(x’)-y_{i}^{+}(x))\},$
$\triangle q_{k}^{\uparrow}(x’)=\triangle q_{k}^{\uparrow}(x)+\sum_{i\in S_{j}\cap S_{k}}^{i\in S_{j}\cap S_{k}}w_{i}^{-}\{(\max\{1-(s_{i}(x’)+1), 0\}-y_{i}^{-}(x’))-(y_{i}^{-}(x^{/})-y_{i}^{-}(x))\},$
(5)
$x_{j}=1arrow 0$ $i\in S_{j}$ $s_{i}(x’)=s_{i}(x)-1,$
$y_{i}^{+}(x’)= \max\{s_{i}(x’)-1,0\},$ $y_{i}^{-}(x’)= \max\{1-s_{i}(x’), 0\}$ $k\in N_{i}(i\in S_{j})^{L}$
$\Delta p_{k}^{\downarrow}(x),$ $\Delta q_{k}^{\downarrow}(x)$
$\triangle p_{k}^{\downarrow}(x’)=\Delta p_{k}^{\downarrow}(x)+$ $\sum$ $w_{i}^{+} \{(\max\{(s_{i}(x’)\prime-1)-1,0\}-y_{i}^{+}(x’))-(y_{i}^{+}(x’)-y_{i}^{+}(x))\},$





2 1 , $Xj_{2}$ $x’$ $x$
$\triangle\tilde{Z}j_{1},j_{2}(x)$ $x$ 1 $NB_{1}(x)$
$Xj_{1}\neq Xj_{2}$ $\Delta_{\overline{Z}j_{1},j_{2}}(x)<0$ 2 $x$






1 2 2 1
$\tilde{z}(x’)$ $x’\in NB$2 $(x)$
2 $NB_{2}(x)$ $Xj=1arrow 0(j\in N)$ $NB_{2}^{(j)}(x)$
$Xj=1$ $j$ $\triangle\tilde{z}_{j}^{\downarrow}(x)$ $NB_{2}^{(j)}(x)$
$NB_{2}^{(j)}(x)$ $\tilde{z}(x’)<\tilde{z}(x)$ $x’$ 2 $(x’)$




$x$ 2 $1=1arrow 0,$ $Xj_{2}=0arrow 1$
(7)
1 $(il\in N)$






1 CPLEX12.5.1 ( ) MacBookPro(Intel Core
$i7,2.7GHz)$ 1 1







air05 426 7195 1.70% 25877. $60$ $*26374$ 27565 65.76%
t1717 551 73,885 0.80% 134531.02 188704 202276 35.12%
t1722 338 36,630 1.08% 98815.40 122532 122371 38.59%
ds 656 67,732 2.31% 57.23 384.25 235.13 34.00%
ds-big 1042 174,997 2.54% 86.82 1771.07 1227.96 5.92%
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